Asia, particularly its major economies has witnessed slower growth in recent years. To make Asia more economically sustainable and resilient against external shocks to recover from the falling growth, most regional economies need to rebalance their export-oriented (mostly to advanced economies) production and growth towards Asian markets and regional demand, and trade-driven growth through increased intraregional infrastructure connectivity and regional economic integration. In 1992, a pan-Asian transport connectivity was initiated through, Asian Highway Network and Trans-Asian Railways Network. In 2015, an ambitious pan-Asian connectivity initiative, namely "One Belt, One Road" (ancient silk road) initiative has been proposed. This initiative plans to create an economic zone covering Asia, Europe and Africa. To successfully promote and finance greater physical connectivity, at the pan-Asian, sub-regional and national levels, Asia will require a strong and appropriate institutional framework for effective coordination, cooperation and collaboration among national, subregional, and region-wide institutions as well as other stakeholders. This paper discusses the prospects and challenges facing Asian connectivity. It also examines huge infrastructure financing needs in Asia and ways and means to meet infrastructure financing gap in view of limited public finance. The paper proposes Multicurrency Infrastructure Bonds (MIBs) denominated in regional accounting units (RAUs) for financing regional infrastructure projects together with a comparison with the European Unit of Account (EUA) created in 1975. It also examines the nature and characteristics of existing and new institutions and the emerging role of regional and international institutions for enhancing Asian connectivity. Lastly, it proposes an institutional architecture consisting of new "Asian Infrastructure Coordination Facility (AICF)" involving major stakeholders for building a seamless pan-Asian connectivity through bilateral, regional and international cooperation, partnership and collaboration in infrastructure development.
Introduction
Infrastructure connectivity plays a key role in promoting and sustaining rapid economic growth. Properly designed infrastructure can also make growth more inclusive by sharing its benefits with poorer regions, groups and communities, especially by connecting remote and poor areas of a country and small and landlocked countries to major business centres. Infrastructure can also be environmentally sustainable through utilizing appropriate technology, procedures and systems for clean and renewable energy development and for resource efficiency. The Asia-Pacific region has witnessed good progress in infrastructure development, however, the growth of infrastructure lags its economic, urban and population growth. Furthermore, quantity and quality of infrastructure lag international standards. Inadequate and poor infrastructure can hamper the potential economic growth of Asian countries, weaken their international competitiveness, and adversely affect their poverty reduction efforts.
As an aftermath of global financial crisis of 2008 and consequent European debt crisis, major economies, particularly advanced economies such as US, Europe and Japan are witnessing slow growth and even recession with shrinking consumption. Despite very accommodative monetary policies of near-zero interest rates and non-conventional monetary policy of "Quantitative Easing" in North America, Europe and Japan, global economic growth remains very low. In this situation, infrastructure investment in large national and regional projects through fiscal stimulus and private sector investment can enhance economic growth.
Furthermore, major Asian economies, particularly China, Japan and South Korea have witnessed slower growth in recent years. To make Asia more economically sustainable and resilient against external shocks and to recover from the falling growth, most regional economies need to rebalance their export-oriented (mostly to advanced economies) production and growth towards Asian markets and regional demand, and trade-driven growth through increased intraregional infrastructure connectivity and regional economic integration. Furthermore, large national and regional infrastructure projects involving several Asian economies have great potential to act as new engines for promoting growth and creating jobs. Such projects inherently include expanded employment opportunities and increased investment, not only in the project itself, but also in secondary and supporting industries and supply chains. Enhancing infrastructure connectivity across and beyond Asia could increase national and regional competitiveness and productivity, speed up economic recovery, and assist in achieving balanced and inclusive growth in the medium to long-term.
Furthermore, green connectivity could enhance environmental sustainability through the development of appropriate cross-border green energy and transport networks.
The effectiveness of connectivity depends on the quantity and quality of hard and soft infrastructure. Of particular importance in terms of soft infrastructure which makes hard infrastructure work effectively are the facilitating institutions that support connectivity through formulating and implementing appropriate policies, rules, regulations, reforms, systems, practices and procedures; and promoting effective coordination and cooperation. To successfully promote greater pan-Asia physical connectivity, Asia needs to develop effective national, subregional, and region-wide institutions and innovative financial instruments and mechanisms considering its great diversities. In addition, an appropriate institutional framework needs to be established for effectively identifying, designing, and implementing national and regional infrastructure projects through proper coordination among various stakeholders. In coming year, Asia needs massive infrastructure needs for its connectivity within and the rest of the world. Asia faces huge infrastructure financing needs of around $8223 billion or $750 billion per year on an average during a 10-year period of 2010-2020 [2] . For 15 years period of 2016-2030, Asia needs $17,426 billion or $1162 billion per year in 2008 prices [3] .
Furthermore, Asia will need additional significant capital investment to finance "One Belt and One Road (OBOR) Project" (new Silk Road project) connecting Asia to Europe by rail, road and sea. According to an estimate by the Chinese government, the total investment by China alone is expected to be about $4 trillion [4] .
Many Asian countries are not capable of meeting these large financing needs, particularly in view of their fiscal constraints and high debt to GDP ratio.
New regional and international institutions like "Asia Infrastructure Investment Bank" (AIIB) and "New Development Bank" (NDB) or "BRICS Bank" and "Silk Road Infrastructure Fund" have been established in 2015 to fill in the infrastructure financing gap.
As Asia's integration has been primarily market-led and its institutional arrangements for infrastructure cooperation are fragmented at subregional levels, a new and strong regional approach to pan-Asian connectivity is required with subregional cooperation institutions as building blocks. Bottom-up, and mar- The international, regional and bilateral institutions play a crucial role in enhancing connectivity in various ways, particularly through promoting increased regional and international cooperation, mobilizing finance and developing capacity of less developed countries. Asia has many overlapping subregional and regional institutions involved in national and regional energy, transport, water and telecommunications infrastructure connectivity projects. However, most of these sub-regional institutions involved in regional or cross-border infrastructure development are characterized as being less effective, informal, and lacking a clear and binding system of rules and policies. The present institutional structure in Asia is neither adequate nor effective in addressing various challenges confronting infrastructure development.
In recent time, the international and regional financial markets have witnessed a turbulent and volatile period dampening private sector confidence in long-term financing. As the international and regional financial markets shrink, a corresponding decline in infrastructure and trade financing will occur. A major priority for developing Asian countries is to find ways and means to mobilize its huge savings to fund its infrastructure development.
In view of the above, it is of urgent importance to study the role of regional and international institutions in financing Asian connectivity and the need for an appropriate institutional architecture for enhancing Asian infrastructure connectivity.
This paper examines 1) the prospects and challenges facing Asian connectivity, 2) the nature, structure and characteristics of existing and new institutions for connectivity, 3) the emerging role of regional and international institutions for enhancing Asian connectivity, 4) ways and means to meet huge infrastructure financing gap and 5) the prospect of a new institutional architecture involving major stakeholders for building a seamless Asian connectivity through national, bilateral, regional and international cooperation in infrastructure development. It also proposes and discusses the organizational structures and functions of a new "Asian Infrastructure Coordination Facility (AICF)" under this new institutional architecture.
Asian Connectivity: Prospects and Challenges
The concept of connectivity in this paper is the creation of physical and nonphysical facilitating linkages within the region through the development of required infrastructure to enable the free movement of goods, persons, services, technology and ideas across the region. Physical connectivity is essential for the smooth and cost-effective flow of goods and services within Asian economies and across Asian borders. This will require physical, or "hard," infrastructure, such as transport (roads, rail lines, airports, and seaports), energy (oil and gas pipelines, and electricity grids), and telecommunications (cross-border fiber optic 
Concept and Benefits of Asian Connectivity
There are various dimensions of the concept and benefits of Asian connectivity [5] :
• Creating a Seamless Asia-a physically, economically, and financially integrated region connected by world-class, efficient, and environment-friendly infrastructure networks in transport, energy, water, and telecommunications that 1) rebalances Asia's export-oriented growth 2) promotes trade and investments within the region and with global markets,
3) widen access to markets and public services and 4) thereby promote inclusive and sustainable economic growth and reduce poverty;
• Expanding, deepening, and increasing the efficiency of regional production network and supply chains by digitizing communications and logistics, streamlining policies, systems and procedures such as customs procedure and other bureaucratic impediments; • Developing efficient regional financial markets, particularly bond markets that channel savings from around Asia and the rest of the world into productive investments and industries, notably infrastructure throughout the region; and • Developing efficient, sustainable, adequate, affordable, safe, accessible and seamless connections across Asia and with the rest of the world to create a more competitive, prosperous, and integrated region, and to utilize Asia's enormous untapped economic potential.
Large infrastructure investment for enhancing connectivity can enhance economic growth, and generate significant jobs. At the same time, it can meet the basic needs of people such as electricity, transport and water, and offer an alternative asset class with good returns for private sector investors particularly in the prevailing low yield financial environment.
Based on time series data, it is estimated by a recent CITI GPS report that every 1% increase in infrastructure investment can cause a 1.2% increase in GDP growth [6] . This clearly shows the importance of infrastructure investment to increase economic growth.
Physical connectivity, particularly transport connectivity is not new to Asia.
The ancient silk route of Asia was the world's most important cross-border artery until the 13th century, when Asia was the most important trade and economic centre of the world. The Silk Road was an extensive interconnected network of 
Regional Infrastructure Projects for Connectivity
Regional or cross-border transport infrastructure is found to be one of the major determinants of the economic integration process [8] . Transport network strengthens international (and regional) connectivity through the free flow of goods and factors across borders, assisting countries to benefit from a more optimal allocation of resources. A transportation network linking neighbouring countries, in general, enhances market size and facilitates national economies to grow further through higher trade and production [7] . Decreasing communication and transport costs together with the technological development could enhance countries' comparative advantages [9] . In this highly globalized world, national comparative advantages may be wiped out unless complemented by regional comparative advantages such as regional physical connectivity.
Asian Highway and Railway Connectivity
In 1992, a pan-Asian transport connectivity program was initiated by UNESCAP These pan-Asian ambitious initiatives will require strong collaboration, coordination and partnership among, national, regional and international institutes involved in infrastructure development, the governments and private sectors as well as other stakeholders. In addition to hard infrastructure, developing soft infrastructure, particularly cross-border issues is crucial. This paper will propose a new institutional architecture including a pan-Asian coordination framework to design, develop, finance and implement such cross-border connectivity projects.
Major Challenges and Prospects of Infrastructure Connectivity
There are many challenges facing increasing regional integration through regional connectivity in Asia. Among these is the challenge of building regional infrastructure that will support the continuing growth and development of Asian economies by both linking them together, particularly with large markets like China, Japan, Korea and India, and linking Asia with the rest of the world. At the same time, landlocked, and small countries need to be connected to seaports, large markets and business centres as well as archipelagos. Achieving this goal will require the proper coordination and integration of existing and new national, subregional, and regional infrastructure programs and institutions.
Infrastructure for Basic Needs
One of the major challenges in the coming decades will be how connectivity can address the pressing basic human needs (or basic services) of over two billion people for road and rail transportation, clean water, sewage treatment, electricity, health facilities, communications, etc. Nearly two-thirds of the world's poor live in developing Asia, with over 620 million people in the region living on US$1 or less a day and about 1.9 billion people living on less than US$2 a day [13] . Regional integration through greater infrastructure connectivity would allow Asian economies to share scarce resources, such as energy and water, to 
Infrastructure for Inclusive Growth
Achieving inclusive growth through connectivity is another major challenge.
Regions without proper connectivity cannot reap benefits from economic and trade growth. Lack of connection can bring desperation and conflict. Rural populations, landlocked or small or less developed countries, villages in mountainous and remote areas, islands or archipelagos, are often left behind due to lack of physical connectivity. Such regions may have special demands not faced by other regions, such as port and communications facilities for islands, for example. Appropriate regional infrastructure can benefit such special groups by connecting them to the centres of business activities.
Asian infrastructure institutions can assist governments to design appropriate infrastructure projects in a cost-effective manner to reach these regions or communities.
Development of Effective "Soft Infrastructure"
In general, financing "hard infrastructure" remains the main topic for discussion concerning the infrastructure development in Asia. However, "soft infrastructure" is essential for "hard infrastructure" to work effectively. Soft infrastructure includes appropriate policies, reforms, regulations, practices, systems and procedures; knowledge, know-how, technical capacity and institutions for effective infrastructure connectivity and for enabling inclusive and sustainable growth. In order to create an effective infrastructure network, countries need to:
1) Strengthen existing legal and regulatory frameworks and create new laws and regulation to ensure inclusive, sustainable, adequate, affordable, safe, and accessible infrastructure networks;
2) Establish independent infrastructure regulatory bodies for effective regulation;
3) Harmonize and standardize regulatory and legal frameworks and policies as well as practices, systems and procedures (e.g., customs practices) across border for efficient operation of cross-border or regional projects; 7) Identification and prioritization of projects at the national, sub-regional and regional levels; 8) Manage social safeguards and environmental issues; 9) promote good governance for cost-effective and quality infrastructure development; and 10) Develop innovating mechanisms and instruments for cost-effective infrastructure financing.
New and existing bilateral, regional and international institutions involved in infrastructure development must play a major role to address the above areas in order achieve a seamless connectivity across many heterogeneous and diverse Asian countries and beyond. There is also a need for proper coordination, collaboration and partnership among all major stakeholders including the aforementioned institutions.
Cost-Effective, Innovative and Sustainable Infrastructure
Cost-effective infrastructure technologies in the areas of transport, energy and telecommunications (such as high-speed trains, electric vehicles; solar, wind, nuclear and other renewable and clean energy sources and energy efficiency) can play an important role in building modern and sustainable infrastructure in developing Asia. However, these technologies are usually owned by firms of developed countries. Even though the perception of these technologies is very high in terms of quality and reliability, but the cost and maintenance expenses may be too expensive for developing Asian counties.
In recent years, the firms have been able to develop several innovative infrastructure technologies (such as high-speed railways and electric vehicles) at much lower price than those developed by advance economies. Emerging developing countries such as China, India and major ASEAN economies together with advanced economies of Asia (such as Japan, Korea and Singapore) should collaborate to develop cost-effective innovative technologies [14] .
The major high-speed railway firms of China have been discussing with 30
countries regarding the development of rapid rail system. They are expected to achieve around 30% market share of the world market in rapid railways by 2020 and 50% share by 2025. The Chinese firms can produce good quality high-speed rails at a lower cost. The cost of developing high-speed trains by Chinese firms is estimated to be US $17 million per km compared to the European firms' cost of US $25 -$39 million per km [14] .
Encouraged by the governments, the companies of developed countries should be willing to provide innovative technology for environmentally sustainable infrastructure development in a cost-effective manner with a long-term profitability of the investment which will be a win-win situation for both developed and developing countries. At the same time, they should make efforts to improve the cost performance and suitability of their products in local condi- 
Sustainable and Green Infrastructure
Another major challenge is dealing with the negative externalities of infrastructure development, including the social and environmental consequences; and asymmetric distribution of cost and benefits to participating countries. Finding "win-win" solutions for all related parties or stakeholders, managing Asia's diversity, and avoiding or mitigating costs from negative externalities would allow the benefits of infrastructure development to be widely shared and are essential measures to create and sustain effective regional integration. Asia needs to create a green connectivity with minimal adverse impact on environment and climate change. The sustainable infrastructure projects need to be designed. Appropriate cost and benefit analysis of the projects needs to be performed not only in the context of the present generation but also for the future generation.
Localization of Infrastructure Development
Infrastructure development in developing countries based on foreign technology
(from advanced economies) may not be cost-effective and sustainable in long-run. Developing countries with the assistance of regional and international institutions should ensure appropriate localized designs and technology for the infrastructure projects so that they meet the local needs and adjust to local conditions-social, economic and political customs. In addition, the maintenance of the infrastructure asset should be cost-effective and undertaken by domestic companies utilizing domestic resources. In many cases, the cost of maintenance become very high as the materials and manpower needed for maintenance are imported from advanced economies.
Identification and Preparation of Bankable Projects
The lack of bankable and commercially viable infrastructure projects, particularly cross-country or regional projects is a very serious challenge. Infrastructure projects are complex and usually take a long time and it is often difficult to predict the return on investment.
There is an urgent need to design and develop bankable infrastructure projects with proper designs and using appropriate models such as various PPP 
Financing Vast Infrastructure Needs
The most important challenge, however, is to find ways to finance Asia's huge infrastructure investment needs. This will be discussed in the Section 4.
Financing Asia's Infrastructure Needs

Massive Infrastructure Financing Needs
According to a recent Citi GPS report on "Infrastructure for Growth: The Dawn of a New Multi-Trillion Dollar Asset Class", the need for infrastructure financing globally is estimated to be $59 trillion during the next 15 years, which will be a large opportunity for private sector investment [6] .
Asia accounts for a major portion of the global infrastructure financing needs.
According to [1] , during 2010-2020, the financing needs of developing countries need in national infrastructure is US $1162 billion-around 55% higher than the estimates of Bhattacharyay [2] . As this study covers 10 more years, namely 2021-2030 which is expected to witness higher GDP growth, this estimate shows a higher yearly infrastructure needs.
In addition, Asia will need further large capital investment to finance "One 
Meeting the Vast Infrastructure Financing Gap
Multilateral Development Banks (MDBs) have been playing an important role in addressing the huge infrastructure financing gaps. However, their resources are limited. Even though the annual resource commitment from MDBs increased to USD 45 billion to more than USD 100 billion over a 10-year period, but it is not adequate to fill in the large gap 1 . Many Asian countries do not have adequate fiscal space for financing this huge infrastructure investment. The private sector is concerned about the risks associated with long-term infrastructure financing. As there is a huge shortfall for national infrastructure financing, many less developed Asian countries may not be a position to meet the financing gap unless concessional or grant multilateral or bilateral funds or private sector funds are available.
At present, the international and regional financial markets are witnessing a turbulent and volatile period. The shrinking of international and regional financial markets means a corresponding decline in infrastructure and trade financing. A major priority for developing Asian countries is to find ways and means to mobilize Asia's huge savings to fund its infrastructure development. This is of particular concern in rapidly urbanizing areas especially for transport, power, water and sanitation.
Furthermore, existing financing mechanism and instruments as well as institutions in Asia are inadequate in meeting the challenges of the magnitude and type of infrastructure financing needs. Banking sector is still the major source of infrastructure financing in Asia. Furthermore, private international capital flows tend to be volatile and are not adequate in volume and maturity to sustainable financing of infrastructure projects, which typically requires long-term financing.
In our opinion, it is not possible to find a single path to mobilizing sufficient funding for infrastructure in Asia. The ability of existing institutions such as Multilateral Development Banks (MDBs) and bilateral development banks and other agencies are limited compared to the vast investment needs. However, mere establishment of new infrastructure financing institutions will not be sufficient to meet the large infrastructure gap. The existing and new institutions need to develop innovative financing mechanisms and instruments to utilize Asian (at national, subregional and regional levels) and international savings for Asia's infrastructure development. The paper by Bhattacharyay [16] proposed several financial instruments, such as, 1) infrastructure bonds based on multi-currency units including major Asian Currency Units as well as major currencies of major advanced economies such as US and Europe; 2) guaranteed and linked bonds 3) Islamic financial instruments like Sukuk, 4) local currency bonds; and 5) subregional funds. We think the newly established Asia Infrastructure Investment Bank with several Islamic Gulf countries as members can play an important role in developing the aforementioned innovative financial instruments.
Role of International, Regional and Subregional Institutions in Effective Infrastructure Development
The development and expansion of regional infrastructure networks depend on clear policies and effective regulatory arrangements [17] (ADB, JBIC, and World Bank, 2005). Although governments are the key players in formulating infrastructure-related policies, rules and regulations, institutional arrangements, even if they are informal, provide the required coordination and related support on developing national and cross-border infrastructure networks [18] . The history, role, and effectiveness of regional institutions in Asia, Europe, and Latin America have been discussed by several authors. Most of them focused on trade and investment, including the need for soft infrastructure. For example, [19] [20] [21] [22] and [23] discussed Asia-Pacific institutions such as ASEAN, Asia-Pacific Economic Cooperation (APEC), and Central Asia Regional Economic Cooperation (CAREC). On the other hand, [24] discussed regional institutions and implementation of trade blocks, while [25] compared regional approaches in Europe and Asia. The article by [26] compared institution building in Asia and Europe [5] .
In terms of hard infrastructure development, ADB is the major multilateral financial institution supporting Asian economies in pursuing national, subregional, and regional infrastructure projects for enhancing regional integration, where the United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) proposed and supported the pan-Asian projects like the Asian Highway and the Trans-Asian Railway [10] .
Sub-Regional Infrastructure Initiatives/Programs
In view of the large diversities in Asian economies, the sub-regional and regional infrastructure development is being undertaken through many overlapping subregional institutions with members varying from 3 to 15 countries. These institutions are operating at varying speeds, addressing different degrees of infrastructure issues with a range of objectives. Furthermore, most of these institutions seem to be less effective, informal, and lacking a clear and binding system of rules and policies. To develop a seamless Asian connectivity, there is an urgent need for an effective, formal, and rules-based institutional framework [5] .
Sub-regional infrastructure connectivity in Asia so far have been planned under twelve major subregional initiatives including GMS, ASEAN, CAREC, South Asian 
Role of Existing MDBs
During last 50 years, ADB has an impressive track record as a reliable funder of a large and broad varieties of national and regional infrastructure projects. It has provided traditional financing and other types of assistance at competitive rates in the form of loan, equity financing, various risk guarantees, syndication arrangements and technical assistance as well as local currency financing in recent years. With a large capital of $165 billion and strong technical expertise, ADB can facilitate the mobilization of additional funds for infrastructure investment.
ADB can play an important role in developing both "hard and soft infrastructure" for enhancing Asian connectivity.
World Bank (WB), an international development bank has also invested significantly in Asia's infrastructure development, but it has been primarily invested in national infrastructure projects. The European Investment Bank (EIB) 
Role of New MDBs and Infrastructure Funds
There is enough opportunity for new institutions in the infrastructure financing as the financing requirement in Asia is very large and designing bankable projects is a great challenge as there are several risks associated with large and long-term infrastructure financing projects. However, mere establishment of new institutions cannot fully address the huge infrastructure financing gap. Developing innovative and cost-effective financing instruments and schemes; and bankable projects will be necessary to address the gap. In view of the above, the paper by Bhattacharyay [16] proposed an Asian Infrastructure Financing Bank (AIFB) or Asia Infrastructure Financing Fund. The AIFB will be a new specialized infrastructure investment bank.
New regional and international institutions like "Asia Infrastructure Investment Bank" (AIIB) and "New Development Bank" (NDB) or "BRICS Bank" have been established in 2015 to fill in the infrastructure financing gap. The AIIB and NDB aim to provide financing for long term sustainable projects in energy, power, rural infrastructure and agriculture, transportation and telecommunications, water supply and sanitation, environmental protection, urban development and logistics in developing economies.
Asia Infrastructure Investment Bank
The mission of AIIB's is to strengthen economic and social development in Asia by financing in high quality, financially viable and environmentally friendly infrastructure projects.
AIIB with a capital of $100 billion and 70-member countries and developing countries as major shareholders will focus on developing infrastructure and other productive sectors in Asia. Asian member countries of AIIB include China, India, Thailand, Malaysia, Singapore, the Philippines, Pakistan, Bangladesh, Brunei, Cambodia, Kazakhstan, Kuwait, Laos, Myanmar, Mongolia, Nepal, Oman, Qatar, Sri Lanka, Uzbekistan and Vietnam. Table 2 provides focus areas, institutional goals, thematic priorities and major projects of AIIB.
However, there should be some distinct complimentarily in the role of these new institutions as well as an environment of a healthy completions among regional financing institutions and bilateral development banks or agencies for effective infrastructure development.
If regional integration through increased connectivity is to succeed, it is essential to build or strengthen national, subregional, regional and international institutions involved in infrastructure development within an effective institutional framework.
New Development Bank
The New Development Bank-NDB (formerly known as BRICS bank) was established by Brazil, Russia, India, China and South Africa with a capital of $100 billion.
The major objective of NDB is to finance infrastructure projects in the developing economies (including Asia) and promote sustainable development. NDB aims to mobilize financial resources for infrastructure and sustainable development projects in BRICS and developing economies which will complement the activities of multilateral and regional financial institutions for global growth and development. It plans to develop partnerships with multilateral and national development banks to utilize the expertise and knowledge of established development institutions, which will strengthen its capacity to design, assess and implement projects 3 . In terms of projects, NDB so far approved fours loans worth some $811 million in Brazil ($300), China ($81), South Africa ($180 million) and India ($250 million). These projects focus on sustainable infrastructure development, namely renewal energy development 4 . Table 3 provides vision, key goals, and major approved and pipeline projects of NDB.
New MDBs can play an important role if they can complement the existing MDBs in investing in Asia's infrastructure and specialize in certain areas such as 1) financing regional or cross-border infrastructure projects through designing bankable projects and lending instruments;
2) developing appropriate financial instruments, such as multicurrency infrastructure financing instruments (e.g. multi-currency infrastructure bonds); and 3) Islamic financial instruments among others.
Silk Road Infrastructure Fund
For financing "One Belt and One Road" regional infrastructure projects, The Chinese government had established a new Silk Road Infrastructure Fund of US $40 billion. The fund is capitalised primarily by China's foreign exchange reserves and is expected to be managed like China's sovereign wealth fund.
Coordination and Cooperation among MDBs
Existing and new MDBs can compete (in a healthy manner), collaborate and cooperate to: 1) Effectively intermediate the larger use of financial assets for infrastructure development;
2) Provide cost-effective and timely infrastructure loans and knowledge, particularly in energy, and transport with simple, user-friendly and smooth practices, systems and procedures; and collaborate with the banking and financial sector in co-financing and guaranteeing private investment;
3) Prepare, develop, evaluate, prioritize regional infrastructure projects and negotiate with governments for the agreement to implement them; 4) Design, develop and implement effective instruments to direct Asian and international savings for its infrastructure development and develop expertise in regional infrastructure bond financing and other innovative financial instruments, such as: Infrastructure development in emerging economies as a priority and aims to identify and bridge the gaps between existing "infrastructure needs" and "funding" opportunities. It also aims to be a partner in bringing about truly holistic development.
2) Sustainable Development
Sustainable development by focusing on initiatives that drive growth and employment while ensuring environmental protection.
• • Securitized infrastructure loans; and
• Sub-regional funds like ASEAN Infrastructure Fund; 5) Guarantee instruments against major risks (e.g., operational, financial, country, disasters and political risk) and 6) Develop financing instruments for sustainable and inclusive regional or cross-border projects.
Bhattacharyay [16] At present, MDBs like WB and ADB finance projects at the country level. For enhancing connectivity, Asia needs to develop and implement suitable financial products for regional infrastructure projects involving several countries within a sub-region. In order to implement connecting cross-border or regional infrastructure projects, appropriate and innovative design, financing instruments and mechanisms are required.
Structure and Characteristics of Bilateral, Regional and International Institutions
The institutions involved with infrastructure projects in Asia vary widely in terms of their key characteristics including: major sectoral focus; region of operation; major functions; form of the institution (e.g. formal or informal); highest level of participation from governments of participating countries; and modalities [28] . To accommodate the diversities in Asian economies, Asia's regional infrastructure development has been undertaken through several overlapping subregional programs/initiatives with a range of objectives. These trends may reflect socio-political situations in Asia where some subregions are more eager to engage in infrastructure cooperation than others. To achieve the pan-Asian connectivity, existing subregional programs, would need to be coordinated and integrated to accommodate varying needs, speeds, and interests in subregional and regional integration. These overlapping subregional programs could be the fundamental building blocks for enhancing connectivity across subregions such as East Asia, Southeast Asia, Central Asia, and South Asia, which could in turn develop connectivity across the Asian region as a whole by connecting the above sub-regions [5] .
Strong and effective national and regional institutions with effective governance and accountability structures are essential for the successful development of an effective pan-Asian connectivity. The roles of these institutions would include the harmonization and standardization of rules, regulations, policies, processes, practices, systems and procedures for the free movements of goods and services across borders. Such institutions would also work to help create enabling environments for private sector participation through Public Private Partnership (PPP) mechanisms.
A regional system will only be as successful as its weakest link, a concept known as the "network challenge". For a system to be "seamless", it must have common rules and regulations, which is only possible through stable and transparent frameworks and regulatory regimes. The degree of involvement of the private sector will depend on the clarity and transparency of rules and regulations. Therefore, regional institutions need to play an active role to establish common or harmonized rules and regulations.
Another institutional challenge is to coordinate regional infrastructure projects involving many stakeholders. These include harmonizing standards and regulations and equalizing interests, costs, and benefits, among others. A supranational coordinating body is needed to demonstrate the political incentive to various stakeholders such as Asian governments and private sector entities as members of this body. This body needs to ensure trust and confidence through transparent and accountable processes and good governance, and should be able to address the information asymmetry between the public and private sector and other stakeholders. The APEC business forum, which fulfils a similar role regarding trade and business facilitation, could be used as an example.
Because of the 2008 global financial crisis and the consequent global economic downturn, many Asian governments have insufficient resources for the required infrastructure investments. Furthermore, Asian and international financial markets are exhibiting highly turbulent and volatile environment dampening investors' confidence. Enabling environments for public-private partnerships and mechanisms to mobilize funds from regional capital markets for bankable regional projects need to be created. Many less developed Asian economies need to develop greater technical skills and capacities to be capable of designing and implementing regional projects. This calls for a dedicated institution for identifying and preparing bankable regional projects, mobilizing funds and facilitating their implementation. It also calls for assisting participating countries with capacity building, particularly in terms of human capital, to create appropriate soft infrastructure systems. Table 4 presents characteristics of major international, regional, subregional and bilateral institutions and programs involved in Asian infrastructure development.
Through cost-benefit analysis, this institute needs to demonstrate the comparative advantage of regional projects vis-à-vis national projects. Less developed countries lacking strong debt repayment and technical capacities should be assisted through concessional or grant funds. Ensuring that regional infrastructure is environmentally friendly should be a guiding theme when developing project proposals. As environmentally friendly projects may in some cases be more expensive, they may need to be supplemented with concessional loans, grants, or other means such as clean development mechanism (CDM) certification and carbon credit trading, along with technical assistance from Multilateral Development Banks (MDBs) and other bodies.
Toward a New Institutional Architecture for Asian Connectivity
Market-led Asia's integration, its fragmented institutional arrangements and heterogeneity in the level of development among countries call for a pan-Asian 2) developing explicit, treaty-based, legally binding rules and regulations; and 3) regulating with compliance monitored by a standing body or secretariat.
This public-private partnership facility will facilitate pan-Asian cooperation, coordination, and partnership among various stakeholders at the national, sub-regional, regional and international levels for identifying, prioritizing and preparing national/subregional/regional projects for Asian connectivity. Increased and strong coordination, collaboration and partnership among international/regional/bilateral infrastructure financing institutions are essential for a seamless Asian connectivity.
The major sources of financing will include: The AICF Secretariat should be assisted by several technical expert committees, which would prepare a pan-Asian strategic plan for infrastructure connectivity as well as sectoral strategies and policies for regional infrastructure projects.
With the assistance of subregional, regional and international institutions, the AICF will undertake the following activities:
1) Identification, selection and prioritization of national/subregional/regional infrastructure projects;
2) Preparation of agreed list of priority national/subregional/regional projects; 
